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IV. Methodut fmdrandi genera quadam Cwvavum, 
aut ad Curvas Simplictores reducendi. per A* De 
Moivre K. S. S. 



C< I T A Area Curvaecujus AbfcifTa x, & ordinatim Applica- 
O tzx m tfd^I. Sit B Area Curvae cujus AbfcifTa eadem 
cum priori, fed ordinatim Applicata*"*"" fd^; ponatur 
fd^x = y> Erit Area A = 



2»*-+r. 2» — i . "i-m — 2 2«-c , _ 

d n B in — lfl T~« in *» " e^ — -P 

T w~i 3 

I_ * y = _£ 



w|i 2 m -+ 4 7 



;# « x v zzz — • R 



dd 2 m-+ i . 2 m~~* i *> - 3 3 

— i» • *n — x y = *— • -* 

js 2 m -l- i 2 m — i , 2fl* — ; * w "4 3 

in - « — ■ in r r~ m — ~ x y — — 7 

— i 2^-3-4 2wf2 2 m 
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c. 



Ubinotandum i°quod n Supponitur numerus integer & 
affirmativus ;2° Quod Quantitas d n B in fcric per P .def]g- 
nata, multiplxari debet m tot terminos quot funt unitares 
m # } 3 ° <l ao d tGt ^quentes (eries per — GL— /?i — £, — 2" 
&c. defjgnatae fapou debeant, quot funt unitates in » j quod ut 

L 1 1 1 i l I Exem- 



( *"H ) 

Exemplo uno vel altero clarius fiat, dico quod fi » = i, tunc A 

= d " B ia t^ztt — xrxr x y & fi » = i, 

2 m — h 4 w -p 2 ' 

^ —d * B tn . %n - ^. * x y 

zm -+ 4 2m -t-2 m-\~ 2 

d . 2 *» -f- I . w - a i 

— — — tn . tn x y 

m ~J- i 2 iw -+■ 4 y 

40 qucd fi v ponatur = Vd^ 7 , f unc ^ erit — Q ^r ^ 



Corollarium. 

Si *» ponatur aequalis termino cuivis fequentis Seriei 
JL JL * -L 7 9 ^ 

2 2 2 2 2 2 

quadratura Curvse cujus ordinatim Applicata x m s/J7~^ y aut 
x m Wi+xx finita cvadit & exhibetur per ftriem ncftram • 
quod ut Exemplo illuftretur, In quiren da fic Area Curva? cujus 
ordinarim Applicata x~~ J * <s/ dx-xx \ fingatur Curvam hanc 
comparari cum Curva cujus ordinaiim AppJicata x - 1 v4/ro*, 
qnoniam hoc in tufu 0= i> idco 

. 2 m -]- t 1 *~* 3 

A~d»B tn — r— * 7 

fed iw = — — ergo 2 ^ +1 = 0, ideoq; 

»- 1 a 2 y 3 

^ — _ . L_x y ___ 7 ___ 

1 3 ^«3 
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Hic Obfervatu digrmm eft quod Area fic rcperta interdum 
data quantitate deficit a vera Area, aut eandem dtta quamitate 
excedit 5 quo autem exceflus ifte autdeft&us innotefcat, fup- 
ponatur Area reperta augeri minuive data quantitate q x tunc 
que pofita x = o, fupponatur Area au&a minutave aeq jalis ni- 

failo, fic in pradfenti cafu q reperietur — -~d*/d> adeoq; 
A^-dVd - _ 



3 V x 



Corollarium 2 dm * 

Sl n ponatur aequalis termino cuivis fequentis feriei 3,4, y, 
6, 7, ^c, Quadmura Curvse cujus ordinatim applicata 
*-* V */x~^ aut x -" V dxJfMx % finita evadit, &exhibetur per 
feriem .noftram ; Inqui renda fit A>ea Curvse cujus ordinatim 
apphcata x" % fdxxx. finge eam comparari cum Area Circu- 
li, quae vocetur^fj erit m—o, #=3, adeoqj A — ?-~ 
Qj~ R—S. Sed cum quantitas x tw infinite parva feu potius 
nulla, in Denominatore termini tertii per quem d n B multipi- 
catur, extet, Quantitas defignata per P infinita eft ; atque ob 
eandem caufam, Quantitas defignata per — S infinita evadit, 
adeoque Quantitates A* — Q> — R evanefcunt : Igitur P =» S ? 

z m +- 1 2-»— 1 
divifaque aquatione per — ••— *» ■■ * ■ ■ ■ fit 

2W-5 <M *"* * 
zm m 2 

= (U^»5^J! fcriptifque o& jpro mSc n prodibit 

Lllllll % dB 
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3 y 3 2y * 

#/ 5 *» — — =£ , feu J5 = 

2 ^r 3 
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Qorollarium 3 



aw. 



Si ^ ponatur sequalis termino cuivis fequentis feriei, — z % 
„ 1, 0,1 2, 3, 4, £, @V, quadratura Curvx cujus ordi- 
nata x^ V d x -xx> pendet a qjadraturaCircuIi: Area vero Cur~ 
vaecujus crdinata # w */ dx-\-xx pendet a quadratura Hyperbo- 
lx, & relatio iftiusGurvae cumCirculo aut Hypcrbolaexhibe* 
betur per Seriem nofiram in terminis finitis. 



orollarium ^ m ' 



Si m exponatur per alium quemvis terminum different em a b iis 
quas fupra memoravimus 5 Curva cujus ordinata x m fdx-xxzvt 
x m / JJ^xx t neque quadratur exa&e, nee ab HyperboJa 
autCirculo pendet, fedad Curvam fimpliciorem reducitur per 
feriern noflram. 



»«m. 



Theorema 2 U 

Sk A Area Curvae cujus AbfcifTa x & ordinatim applicata 

X m 

Sit B area Curvae cujus AbfcifTaeadem cum priori fed or- 



dinatim applicara — ^ ponatur f dxwzzzy. Erit A == 
? dx-xx 



i n B 



( '"7) 



2m — i 2w-j 2w — j im — 7 
, d * B *« •*— * — ot — ~~~. - in in »—~*- & Ct ~ p # 

2W 2m*~2 2W — 4 2 w — 6 

I w — I 

~ ^* 7 = ~~ £ 



m 



d 2 w — i **~ 2 
— — j - x y — — • R 



*» — i 2 m 

dd 2 «a — I 20* — 5 w "• 5 

_ , ' . /h - j* ■ • # 7 =: — « S 

w — 2 2 m 2 m — 2 

d* 2m~i 2W-J 2w- y «*"* 

m~*% 2.m % m — 2 2w— 4 

&c> 

Obfervationcs ad primum Theorema, hic & in fequentibus 
locum habent. 



Corollarium i um * 

Si m ponatur xqua'is Termino cuivis fequentis feriei, 

1 3 $■ 7 9 
— , — •, —5 — , ~, erc, quadratura Curvae cujus ordmatim ap~ 

2 2 2 2 2 

x ™ x m 

plicata — — - aut ~— * ; finitaevaditj &exhibstur perhanc 

i l d x-xx p d xA^xx 
feriem* 
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Corollarium 2 m ' 

Sln ponatur aequalis Termino cuivis (eqaentis feriei i, x, 
3> 4> S-> 6> 7> & c - Curva omnis cujus ordinatim applicata 

« 

aut « — -quadraturpcr kanc feriem in terminis finitis. 



f dx-xx ^dx^xx 

Corollarium % m * 

Sl m exponaturper terminum quemlibet fequentis (eriei, 
o, i, z, 3, 4, ?> 6, 7, ©c. Curva cujus ordinatim appli- 

cata • — pendet a Quadratura Circuli. Curva vero cujus 



x m 



ordinatim applicata »-— -^ a quadratura Hyperbote. Etenim 

fjCcntroC, Diametro ./4 S = </ defcribatur Circulus ^EB, 
ac fumatur A D ~ x ; ere&o D E normaliter, junge C E. Sedtor 
A ^Cperji/^divifus^qualiseft Areas Curvae cujus Ordinata 

x° 
*~~—^ Eodem modo, fi Centro C, Tranfirerfo axi A B = </, 

defcribatur sequilatera Hyperbola y4 £, fumatur A D = #, 
erigatur £> E ad angulos re&os, jungatur C £ ; fedor /4C£ 
per i dd divifus «-equalis eft Areae Curvae cujus ordinata 

X ° 

pf dx-j~xx 

Corot- 



Qorollorium tg m 

Si m ponatur arqualis Termino cuivis, qui non in limitationes 



Xtn 



pracedcntes cadat, Curva cujus ordinata ~ — 

/ ax-l~xx 

neque quadratur exa&e,, nec a Circulo aut Hyperbola pendct, 
fedad Qirvam ftmpliciorem rcducitur. 

Theorema % um 

SltA AreaCurvae cujusAMcifla #,ordinatim applicata x m PtY«xx\ 
fit B area Curvse cu jus Abfcifla itidem x, ordinatim applicata 
X m-2H ^ r ^^ponatur^rwwc —y* Erir. A^ 

m-~~i m — ; m*-* 5 w — 7 

r *• B in — in » ■■ > » in — — •— * in « 0V. =s P. 

mA^i m m-—2 m — '4 



1 m 



-. 1 



3 



*w -f» 2 

rr w *— 1 w "" * * 

^ . ^ , x y zzz *~- R 

m m-\-2 

r«" m<~~ 2 m — $ m ~s 3 
> ■■ ■ #» -~ — — • 1» • # jr — *~ & 



— 2 *» -f* 2 w 



Corollarium i 



wm. 



Si w exponatur per terminum quemvis fequentis feriei i, 3, 
y, 7 9, Sfr. Quadratura Curvx cujus ordinatax 7 * frr-xx zut 
x m rr r ~+#c finita cvadit, © exhibetur per hoc Theorema. 
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Corollarium 2 um * 

Si » exponatur per terminum qucmvis fequentis feriei 2, j f 
4, ?, 6, &c . Curva cuju& ordinata x~ 2n f rr-xx aut 
x -2» / rr-^-xx, quadratur exa&e per hocTheorema. 

Qorollarium % um 

Si w exponatur per Terminum quemvis fequentis feriei — z f 
o, x, 4, 6, 8, (9fc. Quadratura Curvae cujus ordinata 
x*V " rr-xx, pen det a Circulo. Quadratura vero Curvapcujus 
ordinatax w frr+xx, pendet ab Hyperbola- 



GoroIIarium 4^ 



Si wexponatur per Terminum quemvis differentem abiJJis 
quos fupra memoravimus, Curva cujus ordinafa x m r 7^' 
aut x m frr-\-xx % neque cxadfre quadratur, nec a Circulo a ut 
Hyperbola pcndct, fed ad fimpiiciorem Curvam reducitur. 



Theorema 4.™' 

Slt A Area Curvae cujus ablcifTa x, ordinatim appJicara 
• — ~~ , SIc n Arca Oarva: cujus Abfcilla \:\ k:j\ x. Osillutun ap- 

^ rr-xx 

v m .- 2» 

pllcau ■ — — - Erit A — 

^ rr~xx 



( 1«3< ) 



,. m— t m— • 3 w — 5 w — 7 

r jB <n — , in in ■ i» — - - &c r= P. 

w w — -2 m — 4 m — 6 

m 

rr m — i m - $ 



m — 2 w 

■».__, i^ » m — *- • x ; = — S 

7;; — 4 #a m *—* 2 

» , ■ ■ / t> - — — ~ in - ■ - " — *# " ' ■ ■ x y = — T. 
w — 6 iw 0* — 2 m — 4. 

e$*c. 



QoroUarium i m * 

S? ^ exponitur per terminum qnemvis fequentis feriei 
i> 3, 5? 7» 9» @fr- Quadratura Curv# cujus ordinata 

— ._ . aut » , per hoc Theorema habetur m finitis 

P rr~xx v rr-\~xx 

Tcrminis 

QoroUarium 2 um * 

Si n exponatur per terminum quemlibet fequentis ferici r $ 
x 3t 4i 5% ^> ^ c - Curva cujus ordinatim applicata 

~ AUt — exada quadratur psr hoc Theorema 

</~rr~~xx yr}*\-xx 

Mmmmmmm C* 



( II»3 ) 

Qorollarium % m ' 

Si m exponatur per teriifinum quemvis fequentis feriei o, z, 
4, 6, 8, io, &c Quadraiura Curvar, cujus ordinatim appli- 

X 

cata _ pendet a quadraturaCirculi. Etenim fi Centro C ra- 

V^ rr—xx 

6\oCA — r defcribatur Circulus A E (?, fumatur C D = *, 
erigatur P £ normalis ad C D, Jungatur C E : Sedor C AE 
per l rr divifus aequalis eft Areae Curva; cujus ordinatin, ap- 

plicata —>———. Eodem modo fi Centro C t Tranfverfo famiaxi 

P r rr--xx 

C A — r, defcribatur aequalatera Hyperbola E A M, duca- 
tur C^ad^C perpendicularis =x,ducatur FE axi parallela 
donec occurrat Hy perbolae in E, jungatur C E : fedtor Hy perbo- 
licus A C E per ; rr divifus atqualis eft Areae Curvae cujus ordi- 

natim applicata 



^ rr-f 



•xx 



Corollarium 4""" 

Si w exponatur pcr terminum quemlibet a praecedentibus 



X m X 



diffcrentem, Curva cujus ordinata — — _ aut — -—-_ neque 

quadratur exa&e, nec a Circulo aut Hyperbola pendet, fed ad 
Curvam fimpfcciorera reducitur, 

7be$- 
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Iheorema $"* 

Sit A Area Curvae cujus abfciffa x, ordinatim applicata 
j (it B Area Curvae cujus abfciffa itidcm *, ejufq^ ordinatim 

appltcata — ~- Erit Area 
d — x 

x m dx*^* ddx*»~* 

A= d n B~~ * — — •— ~— — — i " « &c. 

m m—i m — 2 

x m 

Sit ordinatim applicata « , tunc Area erit = 

d -\~X 

#"• J x tn..t ddx»'"' 2 

A = . — _ -f, , ?< ; ^ I^ d * S. 

m m—*i m —'2 

Corollarium. 

Si m exponatur per terminum quemlibet (equentis feriei, o, 
*• x > 3> 4> 5"» 6 > ®^ Quadratura Curvae cujus ordinatim 



?» 



applicata — > aut « ■■ ptndet a quadratura Hyperbola j 

d — x d 4r X 

Vide Fig. 3. 

Etenim du&is D E> E F ad angulos re&os, fumatur £(? = */, 
ducaturGZ/normalisad EF& ipfi aequaiis. Intra Afympto- 
tos£) E, E /^uefcribatur Hyperbola per H tranfiens, quofa- 
fto fumatur G K— x verfus E pro primo cafu, at verfus F pro 
fecundo; ducatur ordinatim applicata KL : Area H 6 K L per 
dd divifa xqualis eit ArexCurvse cujus ord\nat\m applica- 

M m m m m m m % ta 
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___ — . au t % Hinc Solidum generatum a portione Ciffoi- 

d —x d -f- x 

disdum circa Diametrum circuli genitoris revolvit, in finitis 
terminis cxhibetur, dafa HyperbolaeQu,adratura. 



Theorema 6 um% 

Sit A Area Curvas cujus abfcifla x, ordinatim applicata 

x m 

- — •, Sit B Area Curvae cujus abfciffa itidem x, ordinatim 

rr -f- xx 

applicata < », Erit Area 

rr ~j~ xx 

x m~i rr x w "i r * X m "S 

A = - - — J- —~&c. Z^r** B* 

m - — i iw -— j *»*— y 



Qorollarium 

Si m cxponatur per terminum quemlibet fcqueotis frriei 
o, z. /i, 6, 8, t&c. Quadratura Curvae cujus ordmatim ap* 

x m 

plic.ra — — pendeta re#ific<uione circularis Arcus. Etenirn fi 

rr -f- xx 

centro C rad: •> C^i — -r defaibarur CkcuIus A EG, ducatur 
Tang;^-; A K~x ju.ngitur C £' periphcriae occurrens in£; 
arcu^ A B per rr diviius asquaiis efi Arcas curvascujus crdinata 



Corol- 
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Corcllarium generale ad h<ec fex Theonmata. 
Cnrva omnis mechanica cujus quadratura ruidet abaliquaa 
Curvis numeroin{inkis,cujus ordmatae fbnnas fequeniesadipifci 

X m X m 

poffunt X ™ / dx^xx y ~ - — ■ ; X m frrz^xx' — ~ *_~^™ 

(f dx ~*~ xx P rr zL xx 



y per fcries has quadrari potefl. Hoc Excmplo 



— , 9 __ 

d ^ x rr-\- xx 



uoico indicare fatis erit. 

Pofito quoci Cubus Arcus Circularis Sinui verfb corref- 
pondentis fiat Orduma Curva?, cups Abfcifl?. C, *dem SL 
nus verfus. Inquireoda tft Arca iftius Curvae. 

Sit Abfcifiax, arcus circularis v, fluxio Areae fit ^ 3 i, 
Sit Area v 3 x~ q . Igkur t/^+J^ 2 ^^ * =i> ' * t 

*/; 3*fv 2 x- x 

unde ^ =^3^ 2 ;xjfed; = • , igitur ^* 



fed per Theorema II. 



2 ^ d x—xx 2> */ d x -xx 

X X & X 



V' dx--xx 2, ^" dx—xx 



adeoq; f * = > ^S *~\dv 2 y , igitury =•£*/?; * — /1 a/?/ 2 ;. 

Ergo ad hoc pcrventum eft ut fluentern quantitatem inve- 
niamus cujus Suxio efl \ dv % f 

'Sit haec quantitas \ d v 2 y — r. 

Igitur l dv z y -^- 3 d v „y — ; = ] d v 2 r 

Adeoque ; = 3 d v v y ~\d d 'v ; Sit r = \ d d v x — > s. 

Igituf \ dd v ^ ~ \ dd v ; 4- \dd x * v — ;. 

3 < l l * * 

adeoque. ; = \ ddx „ ~ *- — = 4 d 3 „ — i di y , 

4 ^ dx~xx 

per x^* Theorema* Igi- 



( 1126 ) 

Fgttur s — \d* v — \d l j. adeoque area quaefita = 
v % x — \ dv* -hl d v 2 y — \ddvx *h \d* v. ~~\d % y. 

Quoniam autern Solida ex rotationeCurvarum genita, Super- 
ficies ab cadem rotatione genitae, Longitudincs Curvarum, 
& Centra Gravitaiis horum omnium a Quadratura Curvarum 
pendenr, haec (\ a Curvis fupradi&is pendent facillime com- 
putantur. 

Poftquam Theoremata h#c concinnaveram, eaque Clarifli- 
mo Neivtono, ut fuprcmo harum rerum Judici, monftrave- 
ram ,• obtuht iilc mihi Chartas fuas manufcriptas, quibus mihi 
conftat fe diu compotem fuifle methodi qua, requationeTri- 
nomiali quavis data naturam Curvae cxprimente, illa Curva 
.aut quadratur aut sd fimpliciorem Curvam reducitur. 

Op^andum auiem efllt at non folum ea quae ad hanc rem 
fpedhnr, icd alia muka pyaedara ejus inventa publicj juris fa- 
cere dignaretur. Hoc credo univcriae Reipublicae Literarise vo- 
tum cfle. 

Nullusdubito Do&iflimos viros quorum fcripta in a&is eru- 

ditorum alibique tam valde Mathematicas difciplinas promo- 

verunt, methodos huic noftrae affines habere ; adeoque nihil in 

hismihi afcribtndum puto nifi quod Theoremata haec reperie- 

rim, nefcius an ullibi extarentff eaque ad formam tam facilem 

reJuxerim,ut calculus omnis ad hanc mncriam fpeftans uno 

qaafi intuitu conficiatur. Priufquam fcribendi finem facio, 

non abs re futurum efle arbitror, fi nunr, nulla dara citius oc- 

cafione, pauca quaedam repofuerim Clariflimi Leilnitii ani- 

madverfionibus, ad Seriem quandam a me publicaram de raehce 

infinitx aequarionis invenienda. Exiftimat Vir Clar. Seriem 

iilam non fatis generalem tfle, urpore non attingentemcafus ubi 

quantitares z &cy in fe invicem ducunrur ; adcoque feriem 

aliam pro mea iubftituit, hancq; aflerit mea infinite.generali- 

orcm : ilium aucem in levem hunc errorem induchim 

effe fufpicor, quod quantirates a, l^ c, d, &c. pro quantitari- 

bus daris aflumpferit, cum pro quantitatibus datis aut inderermi- 

natis indifcriminatim ufurpandse fuerint. Sed exemplumunum 

afferre hbet,quo pateat feriem noftram cafus omnes pervadere ; 

flt iEquatio ny z — z 3 = y 3 In Theorematc noftro fiat a — 

ny, b = o % c~ — i, g = o, b—Q, i— i, aut meiius fiat 

g=yy 



- = yy y h ss o, i = o. in utroque cafu fiet Z = 



ii 



» Jl 4- Vl 4- ilL. * 



V. 
AnAccount of the Appearance of feveral Unufual 
Parhelia, or Mock-Suns, together with feverai 
Circular Arches lately feen in the Air by E: Hallej. 

ON the Eighthof ApriU this prefent Year, 170^, walking 
in London Sixtzts about ten in tlie Morning, the Air 
beingclear, Iobferved the Sun to (hine faint!y,or as we call 
it, waterifh ; whereupon caftingup my Eye, 1 perceived feve- 
ral Arches of Circlesabouthim.lmade what haft Icould toget 
on the top of a Houfe, which I did at Mr. Moriens by the Roy- 
al Exchange, and found the Appearance as is defcribed in Fi~ 
gure^^. 3 wherein 

S is the true Sun, Z the Zenith. 

S TP ? a great white Circle paffing through the Sun, and 
as nearas I could judge, paraHel to the Horizon. It was very 
diftima and entire, about two Degreesbroad inthe Morthern 
part about t j and held much the fame breadth in the Eaft and 
Wefi % but grew narrower towards the Sun, its edges were not 
very well defined, the whole appcaring bke a faint whiteGoud, 
and a part of it wotfld have been taken for fuch, but the whole 
Ctrcleieen inthe pure Azure Sky wasavery furprizingfight. 

V 'tfX-T* Hato, or rathet» Iris } that was likewife aa intire 
Circle, having the Sun for its Center- Imeafured the Semidi- 
ameter ofthis to be much about %% Degrecs: the breath ot this 
Arch which was weli defined» was by eftimate equal to the 
Suns Diameter, and it was coloured with the Colours of the 
Iris, but nothing near (o vivid as in the common Ratnbow, 
The Reds werexiextthe Sun, and the Blews in theoutward 
Limb, Within this Circle the Sky appeared fomewhat ob- 
fcure,efpecially near the Arch 5 and Itake it,that the caufeof 

that 



